[Abstract] The following is a detailed protocol for the isolation, purification and culture of murine brain microglia cells using neutral enzyme digestion and shaking. The protocol below is designed to isolate and culture a large number of purified inactivated microglia cells. Neutral enzyme digestion allows for minimal cellular damage and a higher cell recovery compared to other mechanical dissociative methods such as mincing. Cells cultured using this method will display the size and morphological features of microglia cells. The logic behind this is that the micrglia are more 'sensitive' after enzymic digestion.
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Vol 3, Iss 1, Jan 05, 2013 2. On the day of the experiment all excess poly-D-lysine is removed as any excess solution is caustic to the microglia cells. The flask is then washed once with PBS. In addition the cleaned culture cabinet/hood is exposed to an additional 30 min of UV light to maximize the sterilization process.
3. Five to eight fetal BALB/c mice (1-3 days old) are culled by cutting both carotid arteries
[without decapitating the mouse; otherwise subsequent handling is made difficult] with a pair of scissors and the heads are placed in a beaker with 70% alcohol for 15-30 sec.
Step (3) to (g) is represented by Figure 1 (see below).
4. The decapitated heads are removed and all excess blood and alcohol is removed using a piece of sterile gauze.
5. Next the skin over the skull is cleared under aseptic technique. This is achieved by making a crucifix incision over the cranium (transverse incision at the base of the skull and the vertical incision along the midline of the skull up to the anterior part of the skull). A new straight forceps is then used to peel away the skin on the scalp to fully expose the skull. 8. The meningeal lining (dura and arachnoid layers) is then gently removed using two small straight forceps under a magnifying glass. The cleaned brain is then placed in a new culture dish with 2 ml of trypsin / EDTA (0.05%/0.02%). The brain is then minced into a fine slurry using a pair of corneal scissors.
9. The brain / trypsin suspension is transferred gently into a 15 ml centrifuge tube using a 5 ml serological pipette and the same volume of trypsin / EDTA (0.05%/0.02%) is added.
The tube is then maintained in the incubator at 37 °C in a humidified 5% CO2 atmosphere for 8-10 min to allow for enzymatic disaggregation.
10. After the allocated time, DMEM with 10% FBS is added to the suspension (1:1 ratio) to neutralize the trypsin. The single cell suspension is gently agitated by moving the solution up and down 20 times using a 3.5 ml plastic transfer pipette with care being taken to avoid bubble formation.
11. The suspension is allowed to stand for a minute at room temperature to allow any large pieces to precipitate. This supernatant is passed through a 70 µm nylon cell strainer into another 100 ml beaker. The process of agitation using a 3.5 ml plastic transfer pipette Copyright © 2013 The Authors; exclusive licensee Bio-protocol LLC.
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12. All the filtrated fluid is then gently transferred into a 50 ml centrifuge tube using a serological pipette. This is then centrifuged in a cooled (4 °C) centrifuge at 190 x g for 8 min.
13. The supernatant is then discarded and the cell pellet is resuspended in 15 ml of DMEM containing 15% FBS.
14. The resuspended cells are added to the poly-D-lysine coated flask and incubated at 37 °C in a humidified 5% CO2 atmosphere. After 3 days, the DMEM is replaced with a fresh batch of 15 ml of DMEM containing 10% FBS. After this, the medium is changed every alternate day using a 1:1 mix of fresh DMEM containing 10% FBS and the supernatant of the medium of the flask in order to remove any dead cells and retain existing growth factors previously released by the cells. This is achieved by removing the existing 15 ml via a serological pipette into a 50 ml centrifuge tube period followed by an immediate replacement with 7.5 ml of fresh DMEM with 10% FBS. The 'old' medium is then centrifuged to remove dead cells at 190 x g. To make the 15mls required for the flask, 7.5 ml of the centrifuged supernatant is added. This process can be repeated for up to 10-14 days.
15. When the cells are approximately 80-90% confluent, they can be used for purification.
B. Stage 2: Purification of murine microglia cells from the mixed glia cell culture 1. Once the mixed glia cell culture achieves a 90% confluence level (after 10-14 days) the microglia cells can be detached from the flask using the heated orbital shaker/belly dancer machine at 240 rpm for 1.5-2 h (37 °C). Twenty-hour hours prior to disaggregation, the medium is replaced with fresh DMEM containing 15% FBS.
2. The next day the flask is placed on the heated orbital shaker at 200-240 rpm/min at 37 °C for 2 h.
3. The suspension is transferred into a 50 ml centrifuge tube and then centrifuged at 190 x g for 8 min.
4. The supernatant is discarded and the cell pellet is resuspended in fresh DMEM containing 15% FBS. 5. The cells are then seeded onto a 24-well tissue culture plate that has been pre-coated with 5 ml of poly-D-lysine (10 µg/ml). The cells are distributed into 7.5 x 10 4 cells/well and incubated at 37 °C in a humidified 5% CO2 atmosphere. The medium is replaced every 2-3 days with fresh DMEM containing 10% FBS. Cell growth is observed regularly using a microscope ( Figure 2 ). The cellular yield is 1 x 10 6 microglia / mouse.
6. The original mixed glia cell flask is replenished with 10 ml fresh DMEM containing 10%
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